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(57) Abstract: 

PURPOSE: Provided are hydroxycucurbituril and derivatives thereof 
: which are capable of easily introducing functional groups depending 
upon the usage thereof, and being used for various purposes. They 
• are used to identify physiologically active materials, such as 
. acetylcholine, in vivo, or to make clinical analysis or detect 
environmental pollutants as an ion selection material. CONSTITUTION: 
Hydroxycucurbituril and derivatives thereof are expressed by the 
formula 1, wherein A1 and A2 are as defined n the specification; X is 
O, S or NH; and n is an integer of 4-20. 
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» Wse moiEHAi^ui^n ae 3 ssa, oieaj »is»a « 3 m^m asm »ois^ai¥^ui¥H si 3 »s=Hfc gsoii co- 

El ^S3|« «7B £S» 4- 9M IH^Oil 3 §§ DH¥ BCK SEB, S ttSOII 6>0IE*AI¥^UI*SI2| &gg OH^ g0l»0l S3 

5jO^ CH^AyA_h 0 | }^ShC}. 01 aH & m0|El|A|¥^bll¥i! S=! 3 »£»lfe 0tANS93:n|- ^^|LH£| ei XI Oil ^§5^1 ^ 

m 4= 213, ^^1 SDH CHI CUB §8H£ ^101 ?f^5f°£ 0|g ^^5fH SE&, 0|S 2^ ^9*51 Uli^ 80|8t0| S 

^oiu 2g Ms Hi 3 ft on §§ 01s *uah^ 3h»» 4* &ck 

CH&E 
El 

8 All A) 

£ 1^ S ass] tt^Ofl 1011 WtZ\ fi«a mO|£^AI¥3itd|[6]¥^ (CB[6] OH )2| ^§ 751 UE^t« EBOICf. 

^soi ^1^ §i 3 fom e^^i^ 
s moiHSAi^HjfEE^ H n °£xii, oi^2j sisaa sj 3 seoii ae 22^, sa ^ahis^is^ gsEoii a>^ ^^ii 

4 m0IH^A|¥^bl¥l! g 3 ^£^121 0|M°i Si sf^MMSJ g£0ll 2^ 510IQ. 

^3Hdl¥l^ 1905t^ U|iaE(R. Behrend), ahOICH(E. Meyer), £I«(F. Rusche)Oil 2ISKH S3S M^^AI, 0IMSI ^^(Liebigs Ann. C 

hem. 1905, 339, 1)011 0>s^ g£| (glycoluril)a- 2*1*3 S8»CI|5|E» B4KHCI) SfflWOII/d ^^AI3i ¥§i°J SSI Cfi, 01 
H ££>IS, 5!B g^2£ ^013 m^. 11^6^ I§ ^EH^ 4 aSSQ. 3a-iU, 01 gelOIIAI^ 01 SH^OI C, 0 H n N 7 0 4 -2H 2 02J *m 

198m ^(w. Mock)nf si ^?xfm^ oi m^oi oi^^hhj b»»i^ eoi 3EIM o\m ^c*i3£i mmm^ C 36 H 36 N 24 Oi 2 2J if^^e 

MMm ^!^201 X-d sJlSOil 2\m n =?^m m&3\9lUU. Am. Chem. Soc. 1981, 103 
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mo\&n ggs*ach □ m ¥^bi¥[6]i!°j ®& aaoi sxisiacKDE 19603377 ad. 



,7367). 3is oi mmmm ?m\mie] 



01 ~ 2000a Oil eCHAI ij^lg^'SM Q^XfM^ ^1^21 ^5Hdl¥[6]ii3 fffl»af 3H«»OI ¥^bl¥t6]l OHJ3- B^aiffl ¥5H 
bl|^[n]a (n = 5, 7, 8)Wm *BI»3 2*2*3 X-fi 2liS2£ *e!8HSCKJ. Am. Chem. Soc. 2000, 122, 540). 

be, ^mm^ mm§w£5> 00/68232^ api ¥5Hbi¥ii[n]e ^haishq 210. 
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ng 4 mxi 12a 4=010. 

;oi&2i ¥^di¥S sehiss a= aai3¥i! bbxiisoi eoi oi^cmsi mmmo\Q. 

SE£j£l ^Zl^mmm 01 g 6*01 ¥^bl¥i! gXISJ&CKAngew. Chem. Int. Ed. Engl. 1992, 31. 1475V 01 

^chi 'siwa, u onaeais^Hjtt sm&giisi£»2| ^i^§§ emoi o* jhsj poue^u quhmbi^hoi idiM oim ai3H)iisiT*3iui¥ 

[5]H{clecamethylcucurbit[5]uril}e traShSCK 

ziinu efflwn 3H«a ¥^bi¥U ^ n ssass xi^e esw a oiaa *$mi\mm Essf^ 201 soistxi bmai ois stss&si §e 
^:«i&aioia. set. xi^a ¥5Hbi¥i! ^ex-iims 2±mi\ $\mMtz i^is^i sbxib 2*2* qm^i »g»oi oiea nam u j§§ ^ao* 

^soi oi¥i>» ji^ mm 

g ^goi OI¥Htt ofe 2|£3 j^Xllb £PI ^ISii SH^mOj gEOII CH^SI^I xl^xilM 2 31 £2J» 4= 21b mO|H^A|¥5itil¥^ ^ 3 
^ Exile xeefb 5101 CK 

e Waoi oi¥im mtz cm safe &d\ &o\=mM*d\mmu « n ^ex-iisi m& nsstfe 5101a. 

B WSOI Ol^HXh 5fb EE HfXilb 6tOIE^AI¥3ibl¥i! ^ 3 ^ExIlM 0|g& gEM *IIS3**r 51010. 

3d£!HH ^lir*! j»BB OI¥^l fl»OI & ttSOIIAIfe. Sf^Ai 1£ SAISjb mOIEH|A|¥^bl¥ij Eb H ^EfllM HSSCt. 
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H N N-CHjt 

N-CH 2 - 
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Af:»|Aig n3H '^| Al a n3H o, A2e oj ajoiE ShUfcr, ShOIE^API SEfe SEfe b|*|&@ C1-C303 ttU^AI^I. C1-C302J tfHU^AI 

1\ SEfe dlXl&S! C1-C302I ^3iy^API, SEfe H|3tl&@ C2-C3021 3^Hy»tl^API, SEfe tilXl&S C1-C302I 

EI<&»S^A|3| 5Efe dlflSa C1-C302J 8M|EI8^AI7I. XISS SEfe blfl&S C1-C302I 8K)| = *AltttJ^API. Xl@@ SEfe bISI 

&a C1-C302) ttUAlH^API ««S Sfe UIXI&S C1-C302I OhOlinSMJ^AI^I. X\&& SEfe b|X|&@ C1-C302) Q\0\ t&SEI£^iJ^ 
API. xl&S SEfe blXI&S C5-C302J MOISSttB^API. xl&9 SEfe b|XI&S C5-C302) SIEIISAfOIBSttSI^API. XI&S! SEfe blXI» 
9 C6-C302I OH!=API UIXI8 SEfe C6-C202J OHIifii^API. Xl&S SEfe bl»&@ C4-C302I 8llHIS0H! = API. Ulfltt SEfe 

C4-C202I soaisomss^APi: xi&@ se^ bixi&a ci-c30£i aiteis^i. xi&a SEb bixisa ci-c30°i ttsywEia^i, net 
a sEfe bixi&a ci-c30°i »3iyEi23i. xi &@ aEfe bixi&s C2-C302I 9tsayamei23i. 
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W»S SEfe b|XI»S C1-C302J ElS&gJ 

EI23I. X\^& E£\= blxl^@ C1-C302J xl^£ £b blxl^S C1-C302I 8WIE*AI»BEI23|. xl^@ SEfe blfl«S! C1-C302] STfi^g 
El 231, x|§*& SE£r b|X|^£l C1-C303 Omiic*HEI23|, EEiz: b|Xl£^ C1-C302I 0mi!n«»EI2SIlE|23|. Xlt*@ Eb: bl»B 

S C5-C302J M0|gS»HE|23|. x|^9 £^ blxl^Q C5-C302J 8flEH£AFO||£ttfiEIS3|, Xl^9 SE^ blXl^S C6-C302] OfHEI23l 
. dixl^ SEbr Xl^S C6-C20H] 0H!SHE123|. XI^Q SEbr blXl^S C4-C302] fllHISOl- B Ej £3} , blXIfi- SE^ xl^@ C4-C202I d{|Eil^ 
0HJ»IJE|23|; xl^S SE£r blxl^S C1-C302J BTUOId^l. xl^Q EEbr b|xl&9 C1-C302] »3Hy0tE!3|. £1^9 EE^ dlxl^S C1-C30 

»9IU0je!3|. x|^@ SEbf blxl^S C2-C303 ^efiy »H(»e!3l. xl^Q EEbr bia»@ C1-C302I EI2ttH(»e!3l. xl^@ EEbr b|x| 
»S C1-C302J Xl^@ £br blxl^a C1-C302J A| 8TSI 0\2iD\ , X|^S SEbr blxl^@ C1-C302J SfS£ilO*ei3|. xl^£ SE^ blXI 

^a C1-C302J 0F0|ln»HOJE13|. %\&& £b blxj^Q C1-C302J 0}0l!c8tll El 2UH Of EJ3I , x|^£ SE£r blXISS C5-C302J AWISSS 
U0JB13I. Xl^@ Eb: blxl^a C5-C302] 8fl Ell^MOl 0JE13I. X|^@ EEbr blxl^@ C6-C30HI 0HI0JS13I, blflS EEb: xl^@ C6 

-c'2021 om&aom^i. xi^a se^ bixi^s C4-C303 aiEiison(o*ei3i, bias se^ xi»s 04-02021 MEiisohBistciote!?!:^ oi^ch 

UtHXISI A, » A 2 br 4^(H)OI2, Xb: Xfe O. S EEbr NHOIH, ng 4 LH XI 202J S4>0|Ch 

S ¥ 2iJKH 31^3 Mbr sf^Ai 5^ 5A|£Jbf 8fOI H^AI ^ bl ¥1! 2| BH» SEfe ^ = ^*]sf ^SS ft!A|»te iS°S 

61b SFSf*J SA|£ib mOIH^AI¥^lbl¥i! Eb □ ^ESIISI JIIS^SOII 2|»0| 0\^O\UQ. 
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N-CH 2 -J 



— N-CH2+- 1 
X J n 

6f3|A|g. Ai S ORi 0|H ( A 2 br ORzOIH. Xb O, S Sb NHOIH, R, Hf R 2 te AH^ &5ilgiO| »»S SEfe blXI^@ C1-C30°J 

xl^S £b blxl^S C1-C302J Xl^Q 5Eb blxl^a C1-C30°l &3\U1\. XI^Q 5E^ blXI^S C2-C302I ^sfiy»*|3|, x| 

SE^ blxl^@ C1-C3021 E|2ttH3|. EE^ blxl^E C1-C30°i ttCIEia^l. XI^S bl x|^@C1 -C30^ & = API. Xl^^ 

S^r blxl^a C1-C302J moiE^Al^^^L xl^€! EE^ b|xl^@ C1-C302J gt&giPI. xl^S SE^ b|X|^^! C1-C302I omi!n»B3| ( x| 

Efe blx|&@ C1-C303 OmiictttlEISttll^l. ^I^a SEfe blxl^e C5-C302J AWIMSaa^l. Xl€^@ SE^ blxl^@ C5-C303 8|| 
EUSAhOiaS&^^l, xl&S Eb blxl^a C6-C302J om?\, blxl^ ib Xl^Q C6-C20HI OFBtta^l. Xl&@ SEfe b|X|^@ C4-C302I 
aifllSOHI^I. bl»& XI C4-C202] 8IIEIIS0^BlttU3IS Ol¥0i5! 22^¥Ei <^^£JI1, n8 4 U1XI 202J §4=010. 



£ ^SSI ¥ ^3RH ^XJIb 5Ee^. 6PI sf^^ 5^ SAISb moiE^AI^^ bl ¥ii 

1s= SA|£)b mO|E^A|^3ibl¥B SE^ 3 ^E3I°I HI 5 Oil 2j5f01 Ol^OI^Cf. 
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4PI*]g, A1te SR, 0\H, A2£r SR2OIH. O, S NHOim, R, j» R 

2 fe AH ^ 5^|2i0j 4=4:, Xl^@ SE£r ti|x|&@ C1-C302J gtlPI, xl^9 S££f b|xl€*@ C1-C302J &9«y2|, X|^@ £ur b|X|»a C1-C30 
SJ x| £hr blxl^@ C2-C30HJ ^ = fiU»*PI, Xll*£! EEi= UIXI»S C1-C302] EJ2&1PI, xl^S SEfer b|xl^9 C1-C30 

21 2MUEI83I, Xl^@ SEfe til XI »SC1 -C302J S^API, xl^@ SEb blXI2h9 C1-C302I SKMH^AISttPI, SE*r tilxl^e C1-C30 

oj sm^upi. xl^9 SE^ tilxl^S C1-C302] OFDIicSrtPI. xl^S SEJ= blxl^S C1-C302I 0t0l!cttllEI2»CPI , xl^S £fe UIM» 
^ O5-C30°i AhOIBSSePI. Xl^E SE^ HIMSS C5-C30^ 8||E||SA|-0| SS3TSPI. xi^S SEiz: bix|£re C6-C30SI OtlPi. tiixi^ EE*= 
XI B@ C6-C203 OHISHPI, Xl^9 ti|X|&@ C4-C302J 8||EII£0tlPI. UIXI8 SE£r XI&& C4-C202J aiaisomaiPis 0|¥Oj£! 
^52^¥E1 ^SSjSIH, n8 4 LHXI 202J §4-01 CK 

S *82| ¥ SlXtH »Hte SEB »S>*! 5^ HA|£|fcr 6h0| A| ^ til ¥H S Oh°J sfUMIlf gJ88te 58 ^SHS 5fe s^ai 1S 

5A|Ej£z 8K)|E^A|¥3iUI¥i! H «£H2| X||£g*SOH °|8tOI Ol^OjSiO. 

<S^A| 5> 



If x 

I J N^N-CH 2 + 

L x -j n 




— N >r N "" CH2 "h l 



X J n 

4P|A|S. A, fe NHR! OIH, A 2 h: NHRzOIH. O, S SEb NH0P2. R, R 2 fc mH\&0\ 4>£. X|^9 SEfe b|XI^9 C1-C302] WD\ 
. x?^@ SEfe blxl^@ C1-C30°1 »9|lkPI. xl^& EE^ b|x|^@ C1-C30°l Bt^ltaPI. XI^S SE^ tilXI^S C2-C302I 3f§ffiyiiP|, XI 

£E^ blxl^S C1-C302I ElfiSMSPI. xl^@ 9Ei= b|xl^£! C1-C302] BfflEIS^I. XI^S SEi= til XI&SC1 -C302I MAPI. xl^£! 
SE^ tilxl^e C1-C302J 8tOIE^A|»H5|, XI »@ SE^ blXl^El C1-C30°j ttUMH^I. Xl^& SE^ blx|^£! C1-C30£J OhOlin^a^l. Xl 

SE^ tilXI&S C1-C30£i 0}()l!c»(lEI2tttPI. Xl^& SEfe HIXISS C5-C302J A^lfiSSa^l, XI^Q SEfe tilxl^S C5-C30°J SI 

aiaAjoiBStta^i. xi^s se^ tiixi^s C6-C303 om^i. ui»e se^ xi&@ C6-C202] om^^^i. xi^s ee^ bixi^@ C4-c3o°j 
eiiwisom^i, tiixis se^ x\&& C4-C202] aiaisomaa^is oi^ch^ ^q^¥ei ^iias, ng 4 mxi 20SJ §4^oia. 



S .»a2| AHI&I 5|^2| 3fXil^ mOIH^AI^^til^i! SEfe 3 ^£X|IM 0|g^i«^ MM^ XH I 

a8K)| OI^CHSiLf. 

oisK » ^aiismi aaspis bo. 

S ^S2J 6F0l^s A |^^ H | ¥1 SEfe D ^5Ex||fe SPI IH,^ 1£ SAI^O. 
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Xl£*a EEfe blxl^a C1-C303 ttd^API, xl^a 5Ei=r blxl^a C 

Xl&a SE^ blxl^a C2-C305] 3f2ayo^aA|;i, xl^a SEfe 
SHEIgSSAPI, X|£*a SEizr b|Xl£Fa C1-C302I 6^0I^^A|^fJ^A| 



&I>|^g, n^H^J A, HI- n^H^I A 2 g2| ^01£ SH-ffcr. ShOIE^API 
1-C303 a^iy^AI^I. xl^a Efe blxl^a C1-C30HI Sf3iy^API 

uiaes ci-c3o°j a&mm^Mii, xi^a se^ bixi^a ci-c3o°j 

3I,"M«S SEi= blxli*a C1-C302J ttHAIH^AI^I, SEfe blxl^a C1-C302J OHJIicBU^AI^I, Xl^a 5Ei= blxl&S C1-C302] 

0milc*BEI2ttH«API f XI SE^ b|£l»S C5-C302] AtOIBSttH^API, Xl^a SE^ blxl^a C5-C302J 8DEIISA(OI8£ttU^A| 

:>i,;xi&a se^ bixi^a C6-C302I ohi^api, uixia- ee^ xi^a C6-C20£j omaa^Ai^i. xi^a se^ aixi^a C4-c3osj ohehsoi- 
i-^ai^i, ui»e se^ xi^a C4-C20°j enaisoheafi^Ai^i; xi^a se^ bixi^a ci-c30£i saafi^i. xi^a se^ bixisa C1-C30 
hj «3iyEifi3i. xi&a bixi^a ci-c30hj itnumsiD\. xi^a se^ bixi^a C2-C30°i ^sfiy»HEi23i. xi^a se^ bixi* 
a C1-C302I EifittUEifi^i, xi^a se^ dixi&a C1-C302J xi^a se^ aixi^a ci-C30hj swie^ai&he^i. »»a se^ uixi& 
a C1-C302J &s«sei23i, ^a Sfe bixi^a ci-c30£j omiinttttEia:?!, xi^a se*= bixi^a ci-c30°i omi!c«BEi2tt»Ei2 

EE}= blxl^a C5-C302J AK>IB£tt«EI23|. Xl^a SEi= blxl^a C5-C302I 8HEHSAfOISS&aEI25|. xi^a EEi= blxl^a 
C6-C302I 0HIEI23I. OIXIS SE^r xl^a C6-C202J 0tHttUEI23|, Xl^a SE£r UIXI»a C4-C302J 80 Ell SOU! El 231 , b|XI» ££r x| 

^a C4-C202J snaisom»iiEi23i; xi^a se^ bixi^a C1-C302] amofepi. xi^a sei= bixi^a ci-c30°j waiyohepi, xi»a 

SEfe blxl^a C1-C30SI »3iy0JB!5|. xl^a SEi= blXISS C2-C302J 3\*&U2t9lOymD\. Xl^a 5E^ blxl^a C1-C302J EI2ttttO|- 

.ei?i, xi^a se^ bixi^a.ci-c302i xi^a se^ bixi^a ci-c30°j shoiH^Ai&^of&i^i, xi^a se^ bixi^a ci-c30£j &mumo\ 
xi^a se^ bixi^a 01-03021 omiinefiofei^i, xi^a sez= bixi^a ci-c3osj omi^^^Ei2^^oh°i^i, asa se^ bixi&a 
Cf?-C302i Awias»B0hB!3i. xi^a sEt: bixi^a C5-C30^ mB\^Moim£.&&o\viD\, xi&a sEfer bixi^a C6-C30£i omom^i, 

bl?|« EE^ xl^a C6-C202J OJBttHOJEl^l. xl^a SE^z blxl^a C4-C30^ SIIEIISOHIOfSi^l. bl»» SEI= xl^a C4-C2021 eil Eil ^Oh 



Ai 2f A 2 ^ ^^(H)OI^, O, S £^ NHOIH, 4 UiXI 20SJ §4=0|Cf. 

&'J\ £fS|Ai 1S | 6hO|E^A|¥31bl¥i! » 3 ^2XI|2J 011^ AH, 8PI 2 UiXI 4^ SA|£|^ SUM 
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^ AiS a^llSiOl 4>±. Xl^S SE^ dlxli*@ C1-C30SI BU^I. X|S@ SEi= blxISS C1-C302I ^3iiy^| XI »S 
aiXISS C1-C303 gtdlH?!. blxISQ C2-C302J ^a^ys^l, *|*g SE£r b|xlS£! C1-C302I xlt^S SEifr 

blase C1-C302J &»ei§5i, xis© se^ aixiseci-c302i s^api, »»a ee^ bixisa ci-c3osj 8foie^ai*h9i. xi^e sei= 

blxl^a C1-C302J iaai^l, XI^Q EEfe blXISS C1-C302I OJOIinBH^I. XIS@ SEfe blxIS© C1-C302J OWIicttllElfittH^I. xl 
S^i SE^ d|£|»@ C5-C30S] AfOISS&S^K xlS© SEb- b|xlS£ C5-C302I SIEII£AK)ia£BtJ2|, XlS£ SEfe blxIS^ C6-C302J 0|- 
■ 31. blXIff 5E^ Xl^a C6-C202] O^HttU^I, xl^£ SE^ b|£|S© C4-C302J 8IEISOI-H3I. UIXI 8 SEb XlS@ C4-C203 8IEII£Otfl 
8MI3IS Ol^OiS! ^o^¥Ei O, S SEi= NHOIH, n8 4 UIXI 20 Hi S^OICf. 

6H>| II^ai 1S 5A |£|^ »OI=4AI¥3ftil¥H ^ □ ff£H2| ?«2|e! WlSfe tfftS »Sf*{ 2 U)XI 4£| sf&g 01 Si Oil. 8-1 1 S H 
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&3| ^shA. 2 LHXI 4 Oil AH, 5 LHXI 10, R, R 2 ^ AHS =^j^o^ 4^ ¥IPI. »B3l(H£iiaPI). HSmy^l, C1-C30 S^^AI^I- 

say^. ci-c302j tta^saw^i se^ ci-c30£i oi-oi^^^^iei stttBB s 4* &cf. 

S W921 If^A. 5^ sa|£|^ 6F0|^^A|^^ti|^^^ ^ 0 |H^A|^IM 910\M 0|^2J ^^If^S §i 5^^^^u_ h - §i e6 HAH 

6hO|H^AI¥^bl¥He OlSShOl moiE^APIOil XISX^IM EBB N£b. 2 UIXI 40ilAi X-O. n=5-8, R, a R 2 

b e^oMI ¥^^l£l x=0. n=5~8, R,=R 2 =»H3ie! »»B. X=0, n=5-8. Ri =R 2 



=O^A||H(^aauoilH3|)e! SUfMMe B ^ 9lO. 
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S ^SOIIAH Af§£|b XI83ISI blXI8£l C1-C302I BB2I2J ? 131*1 21 OilSb: Dili!, OHH, HSS. n-¥i, OI^¥l, sec- ¥ IK B!l, iso-O* 
fl. EBIfl. «!AHai^ §1 e 4= 9JLH, an^l g »U 01^2] ^± £!Xfbr B£3 H». gJEitAPI. L|M£3|. AI0FE2I, Omibz^l, 
OmiPin^l, 6IEaf£, ^ = ^2114 D2| a, gg«| Eb D2| a, 61 ^ Ebr 321 a. Ebr C1-C202J BB3I. B3IIU2I, B3iy 

2I..C1-C202J SUEil^BB?!. C6-C202J 0*B3I. C6-C202I 0fBBS3l. C6-C202J 8H8I.£0}H3|. Eb: C6-C202] 8IEII£0^SS:>I£ XI » 

a ^ ao. 

s ^ s oil ah Ahgs^ a»9iB! bixi8^ ci-c3osi B^iiy^i sE^f B^iyuife &:h sajQ bfa sa^isi saom en seoii e± oig 
iSfom &rgsB8 sssm sioibck oii^ah^ ones, ssiey, ¥i&!, si^ei, o^iaai soi sick oib Baiy^m B5iy 

?i g 3oie am oi^sj 4=£attb Bsaan. oie^api. ums^i, aiofe^l ofoiE^i, ofoipe^i, aiESfs, o|eb*^, ^=^:>m 
33 a, m^uiu 321 a, ei^om nsj a, Ebr ci-C2o°j bbji. sr^iu^i. sir3iu^i. C1-C2021 siieii£bb:>i. C6-C202] om^i, C6 

-C202] 01BBB3I. C6-C202J 80 Ell SOI- W ?l . SEfc C6-C202I 8|| HISOIB BS3IS XI8H 4- 21CJ. 

B ttaOIIAI A>g8fe Xl^^iei C2-C302J ^s £ uo^;| b B B8 0IIAJ Afgofb Xl&^iei C2-C302J 3*efiyBB2|2| zp^^oi oj|^^ 
OtAIB:>lp}a£y0IIB3l). ?EIB3IOt££y££H). «Etk:li:?IOt££U«l4l). EQI^inH^K^say SQItf) SOI SICK 6PI 3EfiUtt 

b?ib am 01&21 4^ axfb &ji ci-c302j h-si^ioii ai 4*± axtst Qfa^xis ^g xi83is xi8i 4* aio. 

» ttaOIIAI AhB8*fc XI82I21 C1-C302I EI2BB3lfe EI2¥S3I. EI2*B3I. E|2H^H:>| gO| HQ. C1-C302J EI2BB3I82I 4=^ 
§!Afbr «3| C1-C302J BB?I0||A| +± D^^IIS 2*8 X|83I£ XI8B 4* SICK 

£ ttaoil/H MI5^ XI83I21 C1-C302] BBEIS2I2I =PS|2(e! Oll^br ¥BEI83I. HSBEI83I. ^BEIS^I MOI C1-C30SJ BB 
EIH^IgHJ 4=^: ^Xtb: ^Ol C1-C302J BB^IOIIAl 4^^ S!Xf2f O^^HI^ ^g xl^^lS XI^B 4^ SID. 

B ^ SOil AH A^s^ xl^P|oi C1-C302J 8^0| E^ A| BB^I SJ ^^l^joi o||£fe SFOIE^AIOHH^I , 5fO|E^AI¥^^l ^Ol gill, 6F0IE 
^AIBB3|g2| ^^| C1-C302I BB^IOII/d ^44: S!Xh2f DF»^MS 2^8 xl^^lS xl^^ 4^ HO. 

^ BSOIlAi Ahg6^ XI8JIB! C1-C302J BB^^^ISI ?^l^£l 0\\^.£= ^ElOil^AI Al ^HSEI^y 3 1 pOI ^tJ^19|g£J a» 

i= CI-C30SI BBJIOIIAI 4=^ 8»a O^^FXIS ^g XI89IS XI SS 4^ 91Q. 

r 

S.B80IIAJ MiSfb Xlft^iei C1-C302l omiEBB^IHI GIISAi. OmiEOIIB^I. OhOIE^l^l Efe OhDIicHSB^PI- 212, #D\ 

OKHEBB^Ig mXlt: C1-C30SJ BU^IOIIAI ^± ^IXf2| DFS^HS ^g XI'S^IS x|^^ 4* SICK 

B s S Oil AH Aflslb XlS^lfiJ AhOIMSBB^I^ &^^!X^ 5 LHXI 30S] U|- SicAfOI8SBa3l8 2|Q|Sm, ^a^B! 01ISAH AhOIMS^I 

^^i. Mo\m^mmi\ mm m ^ zio. Mo\m^mi\m ^oje am oi^si ^^^ixf^ ^^i ci-C3o°i bb^ioiiai ^± mxm n\& 

3hX|£ at 8 xl^^l^ XI 88 4^ SICf. 

S .BaOIIAI AfgS^ aiHISAWIBSBB^Ife N, O.P5bS g Oil AH 1. 2 E^ 3^H°J 5ilEil^^!XFM 5S§[2, UCHXI HZ\&XW C21 

HaiSIX^ 5 UiXI 30£i SEMOIBS BB^I8 2IDI8HM. 0| SJ =?%\™°1 0||S^ n|2j|E|^^| E^ Q| e a8FO| = S«8^Pt SICK &D\ 611 
ai^AhOiaSBB^Ig 4^^ glXh^ C1-C30HJ B^^IOilAi 4^db ^X^2f Ql&DlX\^ ^g xl^^lS x|&^ 4^ &CK 

B Oil AH AhgSffe Xl^^joi OHI^Ife E^ 3S^6hOj Afg£JOi r am OI&2I HEI8 S&S^fe ^^SlXf^ 6 UiXI 30^H°J dl^MO\m ^ 

tm Ai^^e HjDimoi ^oi iEie^ d JS2s ^^i ¥^a>iu sb gtm 4* sici-. onoiaib goife niiy, u°i, simbi-sies 

U n _i, SIB §y b|iHiy(biphenyl)3f BS 2IPB8 fiSBD. CH^ b^^j^ filiyoiU UHBOIQ. &U| O^^l^ olE^AI, B 

S. BSBB. UMS. AIO^E, B^AI ^ XHS BBOFDIE£f xl^^lM 219 4= 2iCK SEB 6f^l OUPIg 8H4 01^21 4=4:£!Xfe ^^| C1 
-C302i BB^IOIlAi 4^^ 8»» DfS^XIS ^g xl^^l^ XI88 4- 9JLQ. 

&'J\ 0HiH5|b ^>0| bh2l B^ O^^IOilAH 4^^^!Xh g XH3B^. Oil S MCH OilB, OilB, H^^^l §2? XI8@ 2jDI 

BQ. OIIS Mai yi^^l gOI ^^1 O^BB^Ig SfU 0|&°] 4^^ ^XFfe ^^1 C1-C302] BB^IOIlAi 4=^ &J}& Dt&DtX\^ 2|g x|^ 

^IS xl^^ 4- 2ACI. 

&pi mBl^Otmiltz N. O.P£bS g Oil AH 1,2Eb 3^H2J oilEil^^lXfg fi»»3, UCHXI HEI^Xf^F C2J HE|§!Xf4= 6 LHXI 303 

13f SEAFOIM^ SE^ HI AhOiM^I ^af^8 2IDIBO. SEB. «5| gOife HEIUi MEBSa»3t A^tfSJOi, OIIS mo\ N-^MOI 

E E^ 4X1- Si MgBltt \D\ EEMOIM^! E^ UlAhOIB^I »»^8 SjDIBQ. □S^oi OllSfe El Oil U, SSEIOIiy, HI £| S , ElEfXiy, El 

aiDiciy, niEipxiy, ^i^aiy, fi^^aiy, oioicibh, ¥^y. eu^^^y, Eiohe^, oi^a^bb. ^^oi^afbb, esomiaBB, Mai 
onii, niafe^, EiBB.eiBB. 2-niaiEy, 4-niaiEy, n-bb -2-m ai Ey , EiaixiEy, niaiaxiEy, EiamiciEy, ^h\m^, b oi 
i^J ^sohfe N~^MoiE(ojis mch, niaiy n-^a^oie, fi^aiy n-^moie), oimhi 4Xf a mm st^xiy 01 oil bssixi ^^ck ^^i 
8oai£o^B^i5 »m oi^rsj ^± sr^i ci-c30^ bb^ioiiai 4^^ ^g xi^^i^ xi^^ 4= sick 

6WI 8il9IS0fBBB^Ife ^,01 oilEil^Oh^^l^ 4=^^XF i¥^l BB^IS Xl^9 %m 2|OIB». ^^l oll0ISOFBBB^|g Sm 0I&2J ^^§1 
C1 _ c30 oj o^^ioi,^ oj^2| ^g XI8^I^ XI 88 4 2iCf. 

» tt 8 (XI AI M§£|b XIB^iei BBSl^ISi §£Jfe 2^2| aoi BB^I2| §°J£f B°W. E+XI 5|g BB01I 5101 om& BBBSI IB 

3 g^¥0il ^^J£lb ^EHa^^ SSi- CF^CK 

OlfiK S 88011 Q>B 1S HA|£|^ SF0|E^A|^^bl¥H B H 8 £ XI SI 15^31 BIHSPIS BP. 

atS,^ 1£| ghO|ESA|^^3|^B Eb 3 ^Ex^lg, A, B A Z J\ OR 1 B OR 2 2J ^ ( »ttTA| 22J SfBgg If^Ai 5 ^ SA|£|^ 

ohO|E^A|^3Hb|^^2J BBSf E^ 5^^^^ y§§ ^6101 ^1 4* S1Q. 

<»«fA| 5> 
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fc N N-CH 2 - J 

7 N^N-CHj- 



X J n 

«:>|AIS. X, R, . R 2 §J n g tilSl SD. 

&:>l BfgOIIAHfe C1-C30 &1J gfM, C1-C30 ifii t^OIH. C1-C30 &9)iy ft^OIH, C1-C302) SSIOISS OI¥0)S 

§" Q »sa»i3» ci-c3osi v^sriots^Aias Afs&a. nan oieei tufg sw&i 5 s saiei^ sk)i=^ai^himi i 
ms 3i^o S sm , 60 gg AhgoFfe 5ioi dn^sjch 

ygoii nest g^u &Bioic Sfe ong essoin, oum asaoiH. ?i ssomin n mmmm Atgsm m3\\u s ^oi 

M If El" d|- . 

ygOIIAH fi^£|fe ?^^3|s=^jog fe =-0U-||e<y. ¥4¥EJ^. ¥^SEG||6!tf SOI CM 5fe 3 g&S §§ Mggf 

ifsst as £fe tasAiout m&a\mom, ^tmmm, s&^amoiM, ^^auMsgon/H £j@<g sm 01&21 g^is 

AhS» + HQ. 01 83121 §§g 9^ 1S HAIEIfe 8tOIH4A|?9<HI9ftl 1 ff 8f0t 1 U)X| 60 SOICK 

ShP-f &3| g«&| 10)|A) R, 2f R 2 &0ISHHI 8K>|£gA|?91U|?g! ^EfllS »«8Kn» m dUOIIfe gffJ »EfO| = gray »aoi = 01 

■P.^gS^a^tffchg 2v^ 2 gM,g S j„ AfSSWU Atgg &2I0IE. ¥4=SffJ3f = 5?4! 6J2I & gjg S§8>0| 2S|0fl SSI EhgAI^JCI. 

4PI ttBSt H Ji SJ ?t£«4fi|St &S0IIAI AJgfilfe SDHfe SfO|«AI¥5Hdl^t|g S6HAIIJ 4= SU& 3201^2! 2¥ Cf Afg^CHM 

2J 01ISA1 C|OIIS«*AK)l=(DMSC», CI Oil I! 5 = 0^01= (DM F) §§ AfSSCf. &3| SfSSf &s » Sta-aa- ^-oi Bt aaci.u 

ssife aiissi swoi cuet ^maioiu.omxi ioo^oii/h gAi&o. -~en=- Ah 

SSJIiif,?-'^ »0IE*AI¥*HI*« » 3 ^Efllfe S*^ HA|E|fe 8tO|£4A|?91U|*Hg 33I SZH»0flA| C1-C302I »«( 

Brijoisa »s ttsaaga- ehSAia«sMi zusg 4= sick 

SHif&l 12 
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C1-C302J' 8B BSfO|E» e>§AIS2£M| XH3ES 4 s 2iCh 

o*r&! 8> 



8£ HA|£lh: 8tOI£«A| ¥^dl¥i! ^£XIB S?l SJH8I- Oil AH 




X 

N N-CH 2 
HO^ ^OH 

'N« N-CH 2 



X 



X 

if 

— N N-CH 2 

— ^-H 
-N^N~CH 2 
X 



13 



X 

N N-CH 2 

RO^ — ^OR 

— N^N-CH 2 
X 



1 



X 

-N N-CH 2 
"Ns^ N-CH 2 |— 1 



6t:»l*IS. R8 R, 21 an, 4£2J fl|2|8tDf, X2f a, bb gfte* tttSf a». 

aU S£K)|Efe OHBfiSE. ^H^SQIOIES OI^CHE! »UO|0|22 f £>0| gJPI- 4^»aB. Mdl (XI i! 0h°i , SEfs 

Bi&\i\om. 91 ArStru. wE+Oi = a g;>j2j gfg?8 5K)IE^A|^dl¥'B S 3 ^£^1 1 MM 8} 01 8 

lhai 60 §t, 8 luxi 60 mm Mgmo. m\n son£fe cioiih<s^ak)ie. poiiisMomiH ^m Af§&a. &3i saa &ms\ y§g£b 

ttSBBSI SWOII ^H^OIU. 0-1001C01IA1 tf AIBO. 

ao| tfshAi 2 Oil AH R, a R 2 J|- aiPKallyl group)°I g<=>, ^*>ai 62S SA|£J^ S»B9 ^§6fe CH >|Xl2 §\m±\ 22] 2taB(Ri 

» R 2 ^ 2¥ -CH 2 CH 2 CH 2 SR , Yei 3^)M 2M 4= «Cf. 

6 

HS-R'-Y 

R'e C2-C102J aaai^iom, Yfe -cooh, -nh 2 , oh se^ sh oick 
&3\ £11528 ^grniHi aaafe 51^ of li xi °h was! wait xhsj <m mm o\mm m &mo\\ s\mo\ o\mo\nct. 
&i\ »af&i 62] sassi q?a^ci oiisai, hsch 2 cooh, hsch 2 ch 2 nh 2 

i 

s-oi ao. 

2tfit&{ 2 Oil AH R, a R 2 ^ S^i^Kallyl group)21 3?, i&[ J* NaBH 4 © 0|g» §fS!^i§ AlAIS^e 221 

St&S(Ri « R 2 



^ £¥ -CH 2 CH 2 OH)8 £i 



SAP. 



S>f»A| 12J ghO|=aA|^^3I^H SEfe H SEXflS, A, aAz^^SR, asR 2 ei»Bi 

oi£=^Ai^3idi^^a E\m mmmik2\ y§§ sskm 4 sack 

<£j'sKAI 5> 
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&:>l±!§. A, S SRi OIH, A 2 ^ SR 2 0|3, 

x, Ri s* r 2 ^ g^e msk bo. 

6H?i usai. siti. a&. »a p-«¥a*e« sa us &a «n ahi 4= 210. 

eis mmm&: 01-020^ mm E\m, C6-C3021 o\m ejm, C1-C3021 ohoiE^Aig^iJEig, se^ ci-c30°j 3*=^#oi x\m& 

MixAi, 0ig5j vxii^ei Oiise SiSlbiii, §01 2iCf. 0\B\ §f*vAi 5^ HAISte StttB 1 ii »« 30 UiXI 8 

OMg AhSSCf. 

12| a>0|Hs*A|^3|¥H SEfer 3 Ai 91 A 2 }|- 2^ NR, S NR 2 £i StttB ^, »«W 43 SWBS 2}e*&| 5^ SA|£J^ 6> 

ou=«ai¥3<ui¥Bj» o^°i aesasi mmm mmo\ nstr 4= 210. 



1 * — tI 

HO-^— ^OH 

N X N ~ CH 2" 



<5F8fAJ 1> 



: x =j| 

N^N-CH 2 - J 

A 1 -^-A 2 

6Hj|A|g. A, i= NHRi 0113, A 2 )= NHR 2 0|3, X, R, . R 2 ^ n8 ^ftfi blhSI SO. 



ia M§t 4* aia. 0121 »ge tsi stirs n 



pi^o^ moi 30 



0121 sH^S C1-C302J grUOte!. C6-C302J OH Ohej p C1-C302J 8t0| = ^A|gfIJ0tei SEfe C1-C302] ^e^tf&OI 

siffoiiAi sms/d, 0121 qiaisiei oti^i= °s§Jot°i, oty&! eoi aa. 01 0121 ®mm°i »§s swai 121 st«g 1 
sku 30 lhxi somm Atsech 

<£!;^A« 5> 
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L X J n 

Xfe O, S SEfe NHOIH, nS 4 U) XI 20°1 3^01 C*. 
MyiS0 3 ,K 2 Cr 2 0 7 , Na 2 Cr 2 0 
r . KMn0 4 . Nal0 4 . Pb(OC(=0)CH 3 ) 2 , Ru0 4 . H 2 O z . RuCI 3 . CrOa . (C 5 H s NH) 2 
Cr 2 0 7 (PDC). HI£IPSg£SaS0)|OIM(PCC). NaCIO,. Hg(OC(=0)CH 3 ) 2 , (NH 4 ) 2 S 2 0 8 . K 2 
S 2 d 8 . Na 2 S 2 O s . NaHSOs.KHSO 

(NH^slof | (Cyt ° Chr0me) P - 450 CeH5l ° * NaOC '^ «*Oia SOI* «m B ShU 01*°! 0I8«0| tuign. 

■SSl£ fc Na2S2 ° 8§ °' §Sfe 501 OPIOIIA) ^«|°, »« 8 ^ 72J asg 1M , |S o S sw 8 ^ 60S£ , 20| ^ 

tf»ns/d (NH 4 ) 2 S 2 0 8 , K 2 S 2 0 

'&™£2&S5£te^gJ5&'?}£g:* 501 u,s,as,ct ,00t - *™ a * ««■« 
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01 » ^01 i£| 6ioiE^Ai¥3ibi^^ g n ^exii^ oa» hjim i>b sm^e sst 4> as ssi omei g^si s§ °j 

^Hlte ¥0!^ «D| &XimO\ 5iX\o[H 2101 AH mo\ Bo[m 0\£, S3I 0|2, ^7| SHfMS9 a«f3B8 OIB 4= 91D\ CTH ^ Oil 

£ ^S2| 6^0|E^A|¥^bl¥l ^ 3 = 01IO MOT 5^ SA|£|^ 81-01 A| ¥^ bl¥H 21 BUStttSB MB^O] 3h0IE^Al}| 

CH<J Bfi^API EBStOI QBB § OH Oil CHoH gSfiEU SI B 4* SlU. «l H^Xf &§U1I2! ^HJIM £ffl»B H^X^ BS01 ^± 3S 

□fS3Enni(GC) u nafesiiaasDjsnaiffl(HPLC) 821 asajsnani a sou oistr 4= sin. seb s»b as». »s§. s 
a hoi zts sotoii axi §§ ^88m. tt*B ^o^iah^ agwxi ak>ibsh!±s§| Bsasoi ubi a^sh ¥^bi¥^oi aioib 
shi^mh sEsiiao §§§§ ^xin asoiiE b?»3 ^xii^es ggoi xubeih at ois:» afoim^^^^^ 

9 B£| ^3ibl¥U2 Sii eeH S»fc XI8SIIB EEJt* 4 s 2iDi= SSOiaCh »XIB. 8hOI E^ Al b| ¥Hg e6H OBfi xl&xHIB E£J 
S '4= 2PI OH §0)1 °Jog 3fo « o^Oll BBflStJI ggOl ^8H2iCK 

^:Hdi¥^ ^exiisj ee^otoii cHmoi ea ^si^os ^mas, mi4=§2j &d\%el xii^, s ^oii ^01- g^^sj xii;h, »aks! apis 
ma gu^ e^^2j a«»B4t. oi^sb^. b^»b. b^ss §m i*2 cosbbusi ss ^ xo, xii:h, ^ mi^ si 

mm± mi 4* si s b*i, oi^ ( ^lomi* e^ omi^a- □ ssexb, tn^a^i §y oh/dieseia i^2 <M32iii§ eixis^ 
£!ai bb&i s^ai §j yoiu 4*2 as gs^oies stsfb a Aigsj^ oi2£!ah, nmx\ b:»»i. iise s^xji, §>oi^ u 
fe eoiwu ^\m^m flisi in 21 a?txi. ssjg s^uii, sisfb xh^ai s^m. ^§ s^n. s»s s^xii, m^^i s ^hMaiei »»sa g£i 

» 9x1. asDjsnaniB Ban. 3ia ^ai^a a^si, svbssi ^oh mow eeoi ^nsma. 

OloK »fifA| i£ RAISIN mO|E^AI¥^bl¥^ ^ H BEXIB XH»»3 Sib OI^^IAHOII CH^Ot tfffla^lS BD. 

012 ah & 012 d^^e sis ^oimoi oi^oixifeai, 01 012 £^g^2 oi2<y^^ mm, n^xi x\ it±js\m mmou mmmo\ 012 
<ye«^m x^ i§ x-n^sh atm, o\^^e\ goHO xii>i^osmi «i^&cf. nam 012 a^2 ^^1 oi2d^i^^e oig&os 
Mi x-iiseicm, 01 012 a^e oisnoi e^^&i ^aoii caei 012 ^/hm 4= ao. 

^.-ij 0! s /dEHAjoj ^^g 2Ed^0!!Ai OJ2 d^l^ IS HAISfe »0|=^A| ?^ai^i! °! U ^ExilM Alg^CI. fe^J 012 

s^HJ g.^2 012 ZE^M 100 ^Ii25 8^01 0.5 Ui XI 10 ^¥£1 ^0| b^2|BGII, 01 S?i^ tEH 012 ^ 

Ai s>4 m.mo\ 9-^\D\ 0201 qk nam n^xi- x\ x\ m$= 012^^^ xixis^ ™mm §§£Ai, oi^ioii^ Maibiy^^afoiE, Mai 
^E.ii&, ^ai^ aibH eoi M§aa. 01 new xi 11x112] 012 d^i^ei 100 ^i^es a^oi 10 lhxi 90 mm^ 

21 ,3 01 H^2!§fCf. 

012 <y mgg ^^MoiiA-i d\±m£: ^ i^sm ju&v\$= <%mm om, 01^1011^ 2-ussiniy^iioii Eiis, cmm o^ciniiois, u^m 

AilhlMIOIS 801 M8BQ. DeiH ^SI2| BBS 012 <dH|gQt 100 ^I^ES o[0\ 10 LHXI 70 ^^¥21 SOI UhB 

oleomas* m&m 5^18 3¥oii cae>Ai 2ixi^E 3H«»3i ?ib §^^im ch sbb 4- oiaB a^ag ?»i^e! oti 

£fe EilSaf3l^(4-M££IHiy)S5ilO|S, U^e EllSaf5|^[3.5-b|^(1,1,1 f 3 > 3 > 3-Si|A^M¥ES-2-0||^A|-2-HS^)-iHiy]SeilOIS ) 

^■8 EiiMei5i^t3,5-bi^(sai#^Esoii^)-miy]^5iiois §§ AhgBP. 

soil a>aF ^oi£! 012 ^iah^ y, 4^2, ^^aiss^, ^^ais^ em ^2 e^^e 3§§f^u ou-ii^^&i, 012, ^^lOFei 

^ f .0h0|E^, tHAhg^i ^2 ^^IMM 2BBCK 

oioK m m&m api ^aioiim mo\ ttMmn ^srn^is e bboi spi aioiisb Baa^ ^2 omu. 

<B«0|| 1> mo|E^AI¥3ibl[6]¥^ (SW±! 20ilA1, X=0, n=6, R,=R 2 =OH)2J B« 

72J ¥^lbl¥^(X=0, n=6, R, =R 2 =H) 1 .0 gUf K 2 S 2 0 8 
3.3 Q m ^W4= 100 mLOil ¥^ » SB6J3. 0| g^Ii 85°C0i!AH 12AI2J- i^SCf. 

^^i ^^ii ^2es ^ ei ^, oi^moi g^e jhi^b ae, oi^ioii oi5«^ ¥Ei2j EiisamoiE^^e ^imzic}. 

OKHAI, 6T3I lUlii 0198(01 12X11 Mil ^£UH Xil 6H Ui H , OI^BM f!6H2 01 71 Oil Oil&S e^lM £12181 *^A|31 ^§ & 

EH 21 8>0|E^A|¥^ai[6]¥§!B 55% 4^M^ 

6T3I 8F0|E^A|^^bl[6]¥lM X-d ^§ 9BB0II 2|8(0j Slft^l, 3 ^Hf^ E 19 ^Cf. 

E 1M BSmot. 3 L4l¥0il §51 ^2 2iCf^ SOI ^213213, ^IgOHM 0I8B 221 Oil Ai ^7|sfi^MM9 1^2? US«t MM 
01 S ^ aOfe 51 B 4- 212iCf. 

1 H.NMR (500 MHz, DMSO): 6= 7.86 (s. 12H), 5.34 (d, J = 14.9 Hz, 12H), 4.43 (d. J = 14.9 Hz, 12H): 

13 C NMR (125 MHz, DMSO): 6 = 152.7, 93.8, 40.2. 

<E'£0j| Z> oFOIE^AI^^itil [5]^^ (3**1 20ilAi, X=0. n=5, R,=R 2 =OH)2| B4 

sf^A. 7 o| ^9ib|^^(X=0, n=6, R,=R 2 =H) CH^I ^Sf^i 72] ^^bl¥^(X=0, n=5, R,=R 2 =H)M MS® 511 XI|2|8Hl^, H£0il 19 8 
^fe ^SOil A|A|»0I 8miE^A|^9ibl[5]¥^(sf®^ 20ilAi, X=0, n=5, R, =R 2 =OH)M ^ 70% 4=M^ S«8J5aP. 

1 H NMR (500 MHz, DMSO): 6= 8.23 (s. 10H), 5.30 (d, J = 15.1 Hz, 10H), 4.47 (d, J = 15.1 Hz, 10H): 

13 C NMR (125 MHz, DMSO): 6= 152.9, 93.6. 40.4. 
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<e«OI 3> »0IE^AI¥^dl[7l*B 2O0AI. X=0, n=7, R,=R 2 =0H)2| &g 

7£J ^5Hbl^i!(X=0, n=6, R,=R 2 =H) Qtl aftfAj 721 ¥3iai¥B(X=O f n=7. R,=R 2 =H)S AfS» *e XDSIttHfe 04101 ID s 
Bit* ^^011 a>0- «A|»0| SfO| = ^A|¥^b|[7]¥B(»a>A| 2011 /d. X=0, n=7, R t =R 2 =OH)M fif 40% »«8*aa. 

1 HNMR (500 MHz, OMSO): 6 = 7.42 (s. 14H), 5.25 (d, J = 15.2 Hz, 14H), 4.29 (d. J = 15.2 Hz. 14H); 

13 C NMR (125 MHz, DMSO): 6 = 153.3. 93.5, 40.0. 

<6faoi| 4> 8*0|E^A|^H|[8]¥B(»«f±l 2011 /H. XO, n=8, R,=R 2 =H)£| m& 

2W4 7£J ¥3ibl^ii(X=0, n=6. R,=R 2 =H) 7 2| ¥5H bl ^11 (X=0, n=8, R,=R 2 =H)M Af§B 38 nSIStafe ttSOII 1Hf § 

bib »caoi coei &Mmo\ mo\=mA\?3w\[5]mw(®m±\ 2qum, x=o, n=s. r,=r 25 =oh)s »r 45% ^ss eawao. 

1 H NMR (500 MHz, DMSO): 6 = 8.05 (br, 16H), 5.42 (d, J = 14.9 Hz, 16H), 4.52 (d. J = 14.9 Hz, 16H); 
13 C NMR (125 MHz, DMSO): 6 = 152.7, 93.8, 40.0. 
<t^01l 5> 

1011 COBf IMS »0|«AI¥*1bl[6]¥B(»*W 2011 AH, X=O t n=6, R, =R 2 =OH) O.IgS P Oil Hg=AK)IE (DMSO) 2ml01l g6HA|?J 
OS. 01 3 1 Oil ¥4>0miM<M- 0.2 mIS ¥^6faP. 0IO1A1, "If S&SOII ^dlOimO^oi 0.4 mIS *fO*8H2 01 B &£0HAH 4A1Z!§oj- y§ 
AhlCK 



□ *. £ni ms mmmou ouhoheiis 8 mis di$io\ nxm ^zlq. oisji °±o\& nmm 

2£A|2£ n A)£j - 0lia^A|9hSfiy-ahO|E"AI¥51HI[6]8 22*CK0.14g, ^g: 98%). 



AJOI Al i 



1 H NMR (500 MHz, DMSO): 6 = 5.57 (d, J = 15.9 Hz, 12H). 4.25 (d, J = 15.9 Hz, 12H). 2.19 (s, 36H). 
<ef«0ll 6> DIIB^A|8tO|c«AI¥^UI[6]¥B 20HAH, X=0, n=6, R,=R 2 =CH 3 ) 

m&o\\ ion caei »«& mo\^mM^Bib\[6Wmm 0.1 Q m dmsooii ^ei ^ 4^*iu^m 50 mgi oiibs^e 0 1 mLm m &^qum 
3AiasB aE»»ao .01 y§ sersoii oiiboiieii = s ^moi 3»i»ai»ck 

»?l 9901 IDE* 2 01*! HXIB 15§S§2§ S!B Oi, 13 Ell MeMOIESffB S»9ia AJSWOI ?ft0tO| 0IIS*AI»OI = ^AI¥3id| 
[6]¥ii85%^l§^2iCf. 

' H NMR (500 MHz, DMSO): 6 = 5.51 (d. J = 15.2 Hz, 12H), 4.29 (d, J = 15.2 Hz, 12H), 3.43 (s, 36H). 
<er«0|| 7> »B^A|^?1HI¥[5]B (SW4| 20II/H. X=0, n=5, R,=R 2 =a^^l) 



BgOII 1011 dfdf ^^b|¥[5]^M 0.1g8 DMSOOII ^^IIU§1 60mge 0°C0UH g2 »Aia * HMSf^He 100 

^ #£0||A| lOAia* i^faa. 01 ttsaoi i§ yoi A||a|» * 1mL£j BSSSBOII ^2im 2 mL£| tf|tf 

SS8 35»0| BH^AI¥^UI¥[5]HS SaCK0.12o. 75%). 



^»0| 



o 

■N N-CH 2 



= ^-0^ (*0^: = 

N^^N-CHo ■ — 



^N-CH 2 
O 

1 H NMR (500 MHz, DMSO): 6 = 5.68-5.57 (m, 20H), 5.51-5.44 (m, 20H), 4.29 (d, J = 15.2 Hz, 10H), 4.22-4.16 (m, 20H). 
<tffilO| 8> »B^A|?31U|P[6]B (»*&| 20UM, X=0, n=6, R 1= R 2 =^^^|) 

¥5Hbi^[5]i! chaj ^9ibi^[6]M ah§[ 2i ni2jsm^, w&ou jit mmm ^aoii aje^ ^aisfoi =^§§ m&m^a. 

1 H NMR (500 MHz, DMSO): 6 = 5.72-5.67 (m, 24H), 5.56-5.50 (m, 24H), 4.29 (d, J = 15.2 Hz, 12H), 4.28-4.26 (m, 24H). 
<»«O0 9> ttH^A|^U|*[7]H (m^M 201IAH, X=0, n-7. Ri=R 2 =^^^l) 

^^bi^ts]^ chaj ^^bi¥[7]e Mmm 5§ xiisism^. &^on 73^ ^aoii ca^ ^ Aim 01 m&m&a. 

1 H NMR (500 MHz, DMSO): 6 = 5.77-5.67 (m, 28H), 5.59-5.49 (m, 28H), 4.25 (d, J = 15.0 Hz, 14H), 4.28-4.26 (m, 28H). 
<»«0| 10> »tt^A|¥31d|^[8]H (»ttT&! 2011 Al. X=0. n=8, R, =R 2 =^H^|) 
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1 H NMR (500 MHz, DMSO): 6 = 5.82-5.67 (m, 32H), 5.51-5.45 (m, 32H). 4.19 (d, J = 15.4 Hz, 16H). 4.26-4.24 (m. 32H). 

<H£oii n> nA\^mmM^mm[6]m 2ouh, x=o, n=6. r,=¥1^i, r 2 =^^) 

E^Ojl 1 CHI Cfaf mO|E^A|^5Hdl¥[6]^e 0.1gM CI Oil 1 SMOfOI H ImLOil ^°J^ 70mg°] U§§§ 0°CO||AH ^SHIQ, m 

A|?J^ ¥I*«^0|E 100mLM :>f^, AHAHSI g£UH 80°C0ilAi 15Aie}=2j- i^SfSia. 0! ^§§1 gOll WCH SSii g 

^ ^oi^n §5^5125 ^^B^o^ziannis oismoi ^aimoi dw°\ o[o\E:mA\D\D[ ¥Hsfs, 2oiiah ri^ ¥i 

01 :Q, R2^ HOI CM, X=O0|H, n=6ej ^M¥§I^A|^5Hd|^iie fJgmSCk (0.09g, 77%) 

1 H NMR (300 MHz, DMSO) d: 8.05 (m, 6H), 5.43 (d, J=1 5.0Hz, 12H), 4.24 (d. J=1 5.0Hz, 12H). 3.44 ( s. 24H), 1.53 (s, 24H). 1.37 (s, 24 
H), : 0.86 (s, 36H). 



<t^Oj| 12> £QI^¥I!^A|^5Hai¥[6]i{ (sI^ai 2 CHI AH , X=0. n=6, Ri=R 2 =¥IPI) 

m&0[\ 1 1 CHI AH SI^AI^M 15A|Z!0]|AH 3^^ =r3 i a Ji? MdimOl If^A. 2 CHI AH R, 3f R 2 3|- 2^ 



'IPIS! ^¥^HBj ohOIE^A^I^f 



1 H NMR (300 MHz, DMSO) d: 5.55 (d, J=1 5.0Hz, 12H), 4.04 (d, J=1 5.0Hz, 12H), 3.44 (s, 24H), 1.53 (s, 24H), 1.37 (s. 24H), 0.86 (s, 36 
H). 

<E'£Oil 13> »ttf&j S9\ CK)|oK)IE^A|^3iai¥[6]e 8011 AH X=0, n=6, a=1, b=5) 

72\ ^i\u\^[6]mm o.igg en^oii as, k 2 s 2 o 8 m omgrn 85°coii/h 8ai»sb!- msou 1 m mmm h js°s sbi 

6f01 sf^Ai 8011 AH X=0, n=60ICH, a=10|H b=5^ £A|£li=r Q0|SK)| = *A|^31d|^[6]B* 

1 H* NMR (300 MHz, DMSO) d: 8.05 (m, 2H), 5.53-5.35 (m, 10H), 5.35-5.23(m, 10H), 4.33-4.24 (m, 10H). 

<e[a«| 14> mOIE^A|0il^^A|^9iUI¥[6]^ 2 Oil AH, X=0, n=6. R, =R 2 =» Ol E^AI Oil 

2}«>&{ 2 Oil AH R, 31 R 2 Z>|- 2^ 8M|SAI¥^dl¥[6]§!S 0.1gM Oil^M ImLOil ^ois -78°C0ilAi 2.^m SSI ^2iCh §^01 

^ehb £zj Q-^m sai^fe 3ie sxiai^j^ io^zt enfAi^a. NaBH 4 m o.2ge «ois* A o f 8°g eai^gia. gAi^sei- 

mmm S»A|9|3. 1 mL°l e^^M g*0|gjaff4*XI 300 mg, *j^0|^ 200 mg, ft|£|3ta 100 mgM D\m m 30 m& 

* SIEIS XII^WOI yo* £fe 4=g^0i|AH mm S»A|9|I2 ^£ 2SI aSA|5i »3| H^ISIfe »0|E^A|0||««AI¥^bl 

¥f6]iie B«»Ha.(0.11o. 80%) 



HO 



o 

— N N-CH 2 

■o«J — (*o->^ 

— N^N-CH 2 

O 



OH 



6 



1 H NMR (500 MHz, D 2 0) d: 5.55 (d, J=15.9Hz, 12H), 4.48 (d, J=15.9Hz, 12H), 3.78-3.66(m, 48H). 

15> 3l^mittX\&-^3iU\^[6]m 20ilAH, X=0, n=6, R,a 2¥ -CH 2 CH 2 CH 2 SCH 2 COOHei 3^) 

Sf^Ai 20ilAH R, 3f R 2 ^^ S¥ S^i!£! ttH^AI??1bl¥[6]ftlB 0.1gS Oil&M ImLOil ^oi® H SCH 2 COOH 250mLe ^, 1^^ 
01 &W &0H^ ^ 300nmSJ SAPI o.K)il ISAiaSB ^01^2iCf. ^§i°J §0HM i^Amf, a Ml KM SIS 3sJ0il Ail^j 

6h0j S^l sf^Aiog HA|£|fe 3Fs^AjAix|^-^3id|¥[6]^ (Q= -CH 2 SCH 2 COOHS)S »«8taO.(0.12a. 82%) 



O 

— N N-CH 2 

— N^N^CHa 
O J 6 

1 H NMR (500 MHz, DMSO) d: 12.55 ■ (s, 12H), 5.57 (d, J=15.0Hz, 12H) , 4.08 (d. J=15.0Hz. 12H), 3.55 (s, 24H), 2.80 
1.91 (m, 24H). 

16> 0f°Jxl^-^^d|^[6]^ 201IAH X=0, n=6, R, R 2 ^h 2¥ -CH 2 CH 2 CH 2 SCH 2 CH 2 NH 2 21 3?) 

2 Oil AH R, 3| R 2 ^h 2¥ ^^21 ^H^A|^3Hb|P[6]He 0.1gM Qil&g ImLOil ^21^ HSCH 2 CH 2 NH 2 200mLM 
^Oi BO\ 6i^SiOH^ ^ 300nm£i ^A^l &0II ISAiaSB ^Oi^aa. US82I ^OHM e^Al^l^, Oil&e^ 39 Ml 

VflOD 1521 Sftf^OilAi 2^ -CH 2 SCH 2 CH 2 



(t. J=8Hz, 24H), 



^XH AHISjohOI 



NH 2 o] 0JEIXI»-^91bl^[6]«B mSStSSLQ (0.13g, 80%). 
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1 H-NMR (500 MHz, D 2 0) d: 5.68 (d. J=15.0Hz. 12H) , 3.99 (d. J=15.0Hz, 12H). 3.54 (t. J=7Hz. 24H), 2.86-2.84(m, 24H). 2.51-2. 42(m, 
48H), 1.89-1.85(m, 24H). 

<«a«l 17> 

&Q6\ 72\ ^5HUI¥ii(X=0, n=6, R,=R 2 =H) CH <M 79\ ¥^bl^^(X=S, n=6. R,=R 2 =H)B M§ofb 3im SlfilWIlfe. &S0II 13 = 

a» »aoii w&t =5ii§ » a sua a. 

<E"£!0|| 18> 

Ifl^Aj 72J ¥91bl¥i!(X=0, n=6. R, =R 2 =H) did SW&I 7°j ¥^bl¥i!(X=NH. n=6. R,=R 2 =H)B Af§§fb H 21 Safe. t^OJ) 1 HJ- 

ssie asoii caai ^ §g &g^ach 

6H?I VgOII 17-183} SAhB »BOII 2 Oil AH n=5, X=S, R, ,R 2 =^±°i ¥5Hb|Jpi! 9tti, n=7, X=S, R, , R 2 =4=±£] ¥3ibl¥i! 

»&g. n=8, X=S, Ri ,R 2 =4^ei ¥9ibl¥l! §H. h B, n=5. X=NH, Ri .R 2 =^^PJ ^3ibl¥l sftfM. n=7. X=NH. R, , R 2 =^±£i ¥^HI¥^ 
ilfi 3! n=8, X=NH, R, ,R 2 =4^£J ¥3ibl¥i! »&B8 a* a* m&m&Q. 

<»aoii 19> 

»«MI 1 CHI CU-ah »«» 8WI£^AI¥^bl[6]*«(»ttTA| 2011 AH, X=0, n=6. R, =R 2 =OH) 0.1g8 P Oil B«^A>0| = (DMSO) 2ml Oil gtWMZl 
Cfii, OP I Oil ^ EQItf &(Dodecanoic anhydride) 0.4 mlB ^»aO. 0\0\M, 6PI &m S&BOII M£|0||IIO>e! 0.4 mIM ¥^SHZ 01 B 
a&WM 4AI21S& y^AI^Q. □ ^, £PI SBBOII B 2 mIS ^SfOI HfllB SSICK OISJI £0i£! 2XHB if 4*»3|| Ail ^ oH tH * 
Ifc^Sl 2mL0il ^ 2mLS DmO\ m^S\ 6PI sf^Aio^ 5A|£]^ SCH^APf a fiy 8*01 E^S A| ¥^ bl [6] (R=^ = Sy&G|| 
tf)B £2iCK0.14g, 4=M: 86%). 



J 



o 

N N-CH 2 - 

R-O^ — ^"OR 

N^N-CH 2 

O -I 6 



(R- 



1 NMR (300 MHz, (DMSO+CDCI3 1M) d = 5.53 (d. J = 12.2 Hz, 12H), 4.19 (d, J = 12.6 Hz, 12H), 2.48 (m, 24H), 1 .35(m. 24H), 1.17(m, 
192H). 0.76 (t, 36H). 

<»««! 20> GiiyEI2-¥5Hb|^[6]i! 3011 AH X=0. n=6, R, Hf R 2 2¥ BlfePie! 3?) 

t^Oll 10|| Ifdf 8WI = *AI¥^HI[6]¥B(SW£! 2 Oil AH, XO, n=6. R 1 =R 2 =OH) 0.1gB SM^Hf mm 0.5mLHf 1 mLM g 

□H Ofl ^01^ ensiEie 100mLM 0°COilAi 3hM AH AH 51 ^S2S 82IAI 5AiaS»jaB»0|^HCf. ^OHS i^A|?J* BS 012H£ £!CH^ 
ImLOil ^oi© 1mL s j [m0 ) g[^Ai 3 CHI AH X^ OOlffl n=60|D1 R, 3} R 2 i= 2¥ ffliyf HPISJfe nil y El S-¥31 bl ¥ [ 

6]iM8 asaa. (0.12g. 88%) 

1 H NMR (500 MHz, DMSO): 6 = 7.45-7.12 (m, 48H), 5.53 (d, J= 14.4Hz, 12H). 4.2 (d, J= 14.4Hz. 12H). 
<E^Oj| 21> HSB0miic-¥^blP[6]« (2WA| 4 Oil AH X=0. n=6, R, Hf R 2 ^f 2¥ 5£ IP 1 2! 3^) 

a^Oll 20 Oil AH Sj^EIM CliAl ng go^eiM Af§5f^ X1l2jmH^ H ja2S §}% v ±\ 4 Oil AH X^l- O0I01 n=60IO1 R,IR 2 b2¥° 

SBS S^|£]^ H^^0f0lbi-^^dl¥[6]^M 85610. 

'H.'NMR (500 MHz. DMSO): 6 = 5.53 (m, 24H), 4.2 (d, J= 14.4Hz. 12H), 3.64-3.61 (m. 24H), 1.82-1.77(m, 24H), 1.2(t, J= Hz, 36H) 
<^A|Oj| 1> 

£PI B^OII 1011 CTiE} XHI2E& ^01 E^AI ¥31 bl [6] (CB* [6] OH ) 6.6 mgif HIM £fo|HS 10 gLU D 2 0 0.5 mLOil g6H6f01 0\W°\ 1: 
1 S^e-^i^e ^s^ jpf §^*ho S l^gfaCf. 



<^A|Oj| 2> 

^>P| t, h ^OII 1 CHI XII 5 S CB*[6] 0H 6.6 mg^f AM 

<^'A|Oj| 3> 

40I E^OII 1 CHI 0>E| XII £S CB*[6] OH 6.6mg3f Hf2IM¥0IE! 1.2 mgf D z O 0.5 mLOil 8 fill 8t 01 1M m^f-^l^f 
<4lA|0il 4> 

^^1 &^0j| 1 CHI 0>£l XII3&@ CB*[6] OH 6.6 mgHI ^2IM¥0|£1 S|HfBf£fO|H 1.5mgi D 2 0 0.5 mLOil §aH6h9 1:1 ^^M-^I^M ^ 



10 [)Lm d 2 o 0.5 mLOii esH^oi in £L±=-D\\±^ ^mxwm m^m^Q. 
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«3| m&Q\\ 1011 caai CB*[6] 0H 6.6m Q :Df 1,4-WIWaPOJfil 1.2 mgi D 2 O0.5mL0|| §6H3^ 1:1 S^s-Ji^e ««»X|ie m®$l 

GIAIOII 1-5£¥E|, tfgoil 10j| DB ¥31bl¥H 8£X180I °^li§I§ ^g, BSI. 9flttbGI AF«3Wmte 2§ » ^ a 

C-J* . 

8H?I AIAIOK 68 tt^OD 10)1 trig ¥^ai¥l! D §§011 31X11 &EH2I Sf&gE SSS =4= SlOfe 3!g SO)£a. 

<6?A|«| 6> 

mHOn 2011 WSl CB*[6] OH 6.6 mg§ D 2 0 0.5 mLOII 831813. 01 CHI Oli¥@! 3IXIIB 10S2J- S01S ? OISOI 1:1 S>;E_;>||>.e= 

**»xib sss^cf. ~ " ' " " 

£21 2AI0B 6S¥H. BgOII 1011 ©S ¥91bl¥l' SEflPf ?IXISaS2| g£| §J gjg|» CH3| gOII 2ifci 2gg§°! ag0) | o §n 

»P| AIAIO0 7g tf^OII 10|| COS ^dl¥S ^EXIISOI Bai&gBSOlU 2fii Sl!jog 4= ojgg tfma^l 91 <Mgs&s 

<&A|0|| 7> 

i^Ofl 10|| ass CB*[6] OH 6.6mga OtAflBBa BSS10IE 2.0 mgg D a O 0.5 mLOII 8W8tO|. 1M S^S-Jll^g ^tfxHS §£81 

®&. msm ioii a>s ^5Hdi^Pi! sEflisai ii a? on =poi± s^i siiisoi ^ xi sm sichah ^si gfsshe a 3^ oigoiu dp 
KJWi&igjn ai^°s nil 01 b 4 sick 01 s oismoi ¥3Hbi^i! ^ehib oigt> 2^ g^ig *g gf 2 ^ 0IS amahsahsi §§ ?\ 

sSi 9I8KXI 8^1 U8FS3C1. 

<4 , A|0|| 8> 

PH;7.2, 0.05M MEI^ 2i*g°J|i °^gCH 5.5 mM feE2| gfSOII 2011 (OSJ fl|5S 8|0|E«IAI^d|ipi! CB*[5] OH g^^ 1 10 mM feE 

2i kcig^g suis>eiQ. m\n ohoi3si>(MicroCai)A>2i soini-owiEiMi(vp-iTC) 2^21 o^iBsasaioiQa o\mmo\ mm &4»b 
^9 la, cb*[5] oh g g^ai oiggnf ^g«3jo S ai^shffl, g^s^ oi soil cHSHAis mmm s sfhs ois oissi ^oah ss£°j ^ 
&m, s^igoHoii ^xKSfe &efe oi^e cb*[5] oh j» g&g sasffexig &msiD\ wvhh o[d\ &mm mema. 

<tf : AIO|| 9> 

m&Qtt 2011 COEJ- Alia CB*[5] 0H 5.5 mgS (NH 4 ) + (BPh 4 )- 

6.7 mam CD 3 CN 0.5 mLOII SoHSha, 01 OhA||£L|eg squ mmM (NH 4 ) + (BPh 4 )" 21 gfe^ OISOI CB*[5]0)I StfS^Q. 
8PI tfAl Oil 10S &OI &^0|| 20II d}y HISS CB*[5] 0H ■ Olggf oiS^i!!^ ^21 HI5^S2f §«S OIS<Mej^ S|g ^dlSfe Oig&ei 

^ s^g oigshoi y-oieaj ^sh §^ oisoii mm eixisa aoici. 

<4!A|0II 10> 

®&m 20|| ass CB*[5] OH 1 Dlgi 0.1 mLOII ^9! gaj^. XIXIXHS M£|b|y gSEJOlE 33 §§% ^fllSAI 2- 

L|e £ n||y agojiQis 6 5.6 §§%, S HISa9li(4-BSSlBiy)a2||0|e 0.4 ^21 91 e£f§| cgngj. q 4 m L §5»i a»8>3B 

stfs ^ aissi goHfi xiixmoi ois^^a ajg assm. oia oigs^ oie^^s m^m aisshaa oi^iohah dis o 05 

M KCI 4=g2»0|| gSfgog 2gg g <m 0 | Slfe S^g AJS8f2lCJ. 

250 mL2| ImM Mg(OAc) 2 -HCI &gg°!j(pH = 4)011 Jig 2 = 3} 0|g<ye!^ 2=S g= ^, Q| 3?||2?l5h 2h§St § (DI73HI ajOtE 

aysfjacf. 01*. ohoiss mag oisstot y oigg 100s 10- 6 moiiah 10- 3 mtjui iouh*) s^hAisisAH ub 

^3 §21. »^oy 2011 OiEi DISS CB*[5] OH § OlggfOI *|5S OlS^ej^ S^g 43 ^ Of t &^8ffe OlgOlU 4g 0|g31 ^g SgH 

§-2^ oi g a son oi gfi- 4= ass & 4= aaci. 

8PI ^ Al Oil 1 1 0il AH ^ At Oil 10)1 life} fllig CB*[6] OH B 0|g& 0|gid6«« Sfsj ms^a^ ggg Olg^eia SJg ?dl8}g 0|g 

<y^s e^g oigs}oi ohAingaa as usaggaoii am oi X | £ffl s Seh milim ^aaaa. 

<4!A|0)| 11> 

»«0|| 1011 Ojy nStt CB*[6] OH 1 fg%I (Hl&g 0.1 mLOII g°!J3f, 2gJt X|X|»|S S£IUiy gSBfOlE 33 g§f% 3^fl|£/d 2- 
UfeSffliy agoHQis 65 6 gs%> a Bg E) |e e | 3 |> : (4- Mssffl |y)ee||0| S 0.4 §g%i ^£1 EIIME|8|H£Sg+ 0 4 mL g°«g 58l»3fl 

s»e * a si si goHe xjixshoi oigdejs ^g sasm oig^a<s s^g »i58>aa. a=g o.osm kci 4=ge«oii aago S 3 
sa s aoi 83( « wg»ao 
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250 mL°l 0.05M Tris-HCI &gg2!j ( P H = 7.2)0)1 3IS m=HH OlS^ejg E^B &S ^. 3} g3||g?|^ pjg g ! IfflJJW 3012 1AI3 92 
X| ---^ ja»»HQ. 01*, QJOI3S HI9!S OlSStOI 0tA||B8g!8 100S 32] o S 10 -» MOM/H 10"' M2»XI 10dH*! §3>AI9IS/d UB 

ufc ssiaa ^sshaa. □am y oisoi am tfsjgs o.oim ^seoii/h 29 s«i»b (fixed solution method)22 ^sstao. 

as. &3i AiAioy us agoi ion msi xnse cb*[6] oh s oisstoi mse oigg^g a^oi oiahimsijJ* as gum tiaass 
§ii fiieiJiog oi ji si oi gj&B*ioii oistt 4= ass a 4= aaa. 

<4A|0I| 12> 

8011 Djai »|5S &i!^AI¥3lbl¥[6]§!g 1wt%, S£lbiyg2^0|2 33wt%. 3|±H 66wt%S THFOUH *og am BEP 01 

nm oigsioi ois ssfg sue *o.oim Mdi^ aggsuoii/d gfefeois. asois. useois, esiois ou-HUg&ioisoii cdsh 
ah a =°i msam *a»a». a^a§ asmas oh owiinMaoii chshai s&ioi -1.84. »Hboieoi-i.3i. aeoisoi -090 um.mo\ 
soi -1.1621 ae^i^a aacK i u J?es gas omissas s^k o 3fs e sohois2s ^satta an =ai ^m\^mm ois 
»a ^322 4= ach »a«Ai?3ibi*[6]ii 01s ^eig a^s ofAnesson cmshah 2.1 x 10- 6 m *e.ww ^s§h i^ao 



BS2I SI!* 



Oh 



khiah tfss bia aoi, b asoii me a«q 121 shoiE^Ai^^bi^i at □ B£»fe seoii ©si 5>g3is tia ca» 4= a3i 

BI-S0II 3 SSBfW 0H¥ WCK IB. B BTSOH 0&B m0|2H|AI¥5Hbl¥t!a tfS8 OH^ gOISK* ia^og OUfggoi 3^sm 01 £H 
» 5hO|2^A|¥?1bl¥§!g Hli°§ SfE #2fllMS BII4*g°l ^3|gg g ^0)1 ^01- afe ii^g *||3i. "JA^ H3I81JSI SAKd 

g?is!±a jii^. a^sf&i. oitf»e±. a&astB. tt&stB mm as ai^iesgga sa si si a. om aw » as± gg+ 

si »«i §j gAH, 0IB o^oieiw sEfe omiittfa n aj^a^i si owing a 21- as ti&mgmmm eiasfe ^ah aaei 
aaai * yoiu 4=s as ss^oies aas^ qi ajseu= ^ah. asu a^tai. g§g gumi. &3i3i soi^u ^js 
#s list iih 21 a^a. fe^a mom. ae, k s hisai a^a. &is a^a. e»g gam, g £1 ey a g^eiia asea ea % an bsoi 
s^eHnig ssxn. 3i a saisia a^«. a^asg *qko!! oig& ^ au. ^si. ouiiaeas us ^xiiuia ssai&a say 
eiAioii Rg§h:Hi iigj 4= an. ^^igoHoii ch» gsHE ssoi 3^s^s sfsf^ss^s ois 3^sn! seb ois<a§i^ e^a as 
^ soicfoi gj^a^oiu ssaasaa afton sia^o S g S0 | 0 | Sfl!Ats 3Httaf ^ 

H ^SOII CD8H MA1O0* S3»0| «8 8fasu, Olfe «|A|S!ei 33011 B U80I ^Sffe ^O^a g^a XI ^1 312 »aa 

ois¥S was as * es» a maioa^ ^ssm^ §§ oish» 3aoia. m^AH s i§si aas 31*^ as g^ife §¥s ^sia^s 

?ia 31^5! A^OII 2ISH §8HXi0t S aom. 



(57) |?2|g?| 

is HA|£|fe SfOlHi 
<S|-6fi! 1> 



iAi^?ibi¥i! sEfe n seai: 



O ll 

^ N N— CH 2 -|J 

— N^N-cny 



#3|<ijg. nJHa A, a n^Ha A 2 §°| 5|01£ SlUfe, 

8fdi==Ai3i sEfe xi»a s£fe di»ss ci-c3oa aa^APi, xi&s se^ uixi«a ci-c3oa ttsnu^Ai?!. »&@ a& uixibs ci-c 
3oa »3iy^Ai3i. a»s se^ dixi»@ c2-C3oa 9»ssyttiifi(Ai3i, xisa a£fe dixi&a ci-c3oa eis»»^api se^= bi 
»a ci-c3oa asEi§gAi3i. xi&a ses= dixiBa ci-c3oa j»oi=^aibhi^api. xi&a se^ mxiea ci-c3oa ^ti4'g=Ai3i 
. xi&a aEfe bixi&a ci-c3oa ohoitsa^Ai3i. xi&a sb bixisa ci-C3oa omii=ssEj2gg^Ai3i xi&s se& bixi^a cs 
-C3oa A[oiBsaa^Ai3i. xi«a bixi&a c2-C3oa 8HEHSAhoig£gfs^Ai3i, xi&a £fe dixiBa c6-c3oa oh^api bixi 
|<f A %i* l&S! C6_C202J om»a^Ai3i. xies se^ uixisa c4-c3oa shemso^^api, uiae se& »«a c4-c2oa snaisohBa 

»&a se& oixi&a ci-c3oa bmieis^i. »&a bixiea ci-c3oa itnu&2?\. xi&a se*= bixisa ci-c3oa a3iyei23i 
xi »s SE& bixi&a C2-c3oa 3^eyaaEi23i. *iaa se& bixi&a ci-C302i ei2»bei2?i. »&a se^ dixi&a ci-c3oa a" 
sa sEfe bixi&a ci-c3oa 8ioi = ^ai»»ei23i. xiBa sfe bixiea 01-03021 »a6i*Ei23i. xisa at bia&a ci-c3oa oh 
aiic»ttEi23i. xi&a sEfe bixi&a ci-c3oa ojoita^Ei2aaEi23i, xi&a bixi&a cs-c3oa Afoias»siEi23i 
2^ dixi&a c2-c3oa sgaaAfoiBSttiiEis^i. xi&a 2fe bia&a c6-c3oa ofbei23|. bias 2b a&a 06-02021 om^u 
Ei23i, xi^a biaaa c4-c3oa 8iieiisohiei23i. bias 2fe aaa C4-c2oa siiEiisonaaa23i; 

^^,^ dl ^ &s C1 - C302J »«aei3i. »ea 2^ biasa ci-c3oa imuomw. ass 2^ uixi«b ci-c3oa arsiuotei^i. 
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a C2-C302I 9fasyaaof&!;i, a*a se^ diaea ci-c30£i Eiaaaom^i. asa se^ dia&a 01-03021 a 
se^ oixi^a ci-c3osj sK>is^Ai&&c»epi. a&a se^ bia«a ci-c303 WMmomj\, asa bia&a ci-c3o°j oi- 



01! 



moyviDi. asa se^ biasa ci-c30°j oKJiinBBEifittHom?!. asa ee^ biasa C5-C30°j MonsaHom^i. asa 



biasa C2-C302J siiaisAhois£»soha!^i. asa ee{= biasa C6-C303 omomn. bias ee^ asa C6-C2021 omsm 
okidi, asa s£tz biasa C4-C302J aiaisonicnei^i, bias se^ asa C4-C20°] snaisomasoFEi^us oi^oi^i sog^g <y 

UCHXI2] A, 31- A 2 fe ^£(H)OIH, 

X£r O, S £b NHOIH, 
n8 4 LHXI 20°l S^OICI. 



2. 

wis 011 ?io\ ah, sffifAi 2^ HAis^r stfrae! 5^1 

<&8fA| 2> 




aSa EEizr 

asa EEtr 

asa EEfe 



6Pi*ig, Ri 3f r 2 ^ ais aaiaoi asa ee^ biasa C1-C303 aaui, asa ee^ biasa ci-c3osy »3Iiupi. 
bitiaa ci-c30£i 8T3i w^i. asa se^ biasa C2-C302J 3t=&u9ttii\. asa ee^ biasa C1-C302J eis&s^i. 
biasa C1-C3021 ttUEia^i. asa se^ biasaci-c302i shai;i, asa ee^ biasa ci-c30°i 3K>i=^ai»«3i 
biasa C1-C302J stutfapi, asa se^ biasa ci-c3o°i ohoiicgrtPL asa sei= biasa ci-c30°i omnc»*iEi2»H5i f a 
s^< ee^ biasa C5~c30£i Afoiisas^i, asa se^ biasa C2-C303 aiaisAhoigsasi^i. asa se^ biasa c6-c3osi 01 
m:n, bias EEb asa c6-c2osi om^^^i, asa diasa c4-c3osj snaisom:?!, bias ee*= asa 04-02021 ai allots 

0|^CH£! 22^0 ^SIH, 
Xfe O, S EEi= NHOIIQ, 
n§ 4 LHXI 2021 S^OICK 

m=?m 3. 

fllt»0|| 2iCH AH, sf^Ai 30^ SA|£]i=r 2}ttS&! 3g ^S2S 5fe ^^ai 1S 2A|£|£r S^|^^A|^^HI¥i! £i= Zl ^£xll. 
<^«^a| 3> 



Fa — i 

l 1 N N-CH 2 -P 



&3\±\m. X^ O, S NHOIIQ, 

Ri 5» r 2 ^ ah^ a^iaoi 4^^, xi^a se^ bixi^a C1-C302I tta^L xi^a ee^ bixi^a C1-C302I ttnui\. xi^a se^ bixi^a c 
i-fc302i »3iy^i, xi&a sEtz bixi^a C2-C3021 ?f5Myttu:i, xi^a se^ bixi^a ci-c30°i Eifi»H3i, xi^a se^ bixi^a ci 
-030^ saEii^i, xi&a EE^r bixi^aci-c302j 9tmMi\. xi^a EEfe bixi^a ci-c30£i mo\^mM^^D\, xi^a se^ bixi^a ci 
-C30SI srutiH^i. xi^a bixi^a ci-c3o^ omiicttii^i. a»a ee^ bixi^a ci-c3o°j o^iicttsiEissMi^i. a«a bi 
xifea C5-c3o°j AhoiBssrti^i. a»a se^ bixi^a 02-030^ aiaisAfoigsanj^i. xi^a $£t= uia&a C6-C30°j omn, bias- 
EEt a*a C6-C202] omaa^i, a«a £^ uia&a C4-C30°i aiaisom^i, bias ee^ a«a C4-C202i Maiso^aa^is oi^ 

nS 4 LHX! 202i §4=0|CK 



8^?» 4. 

aii»oii 9io\m, mm^\ 4^ saisi^ mmmvi sai 

<^SVAI 4> 



^S2S Sfs^ 1^ SAl£j^ 8K)I^A|¥^dl¥t! £^ 3 ^ EE 
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X 
Li 

■N N-CH 2 f 
HN-^ — ^NHR 2 
N^N-CHj+J 
n 

x^ o, s ses= nhoih. 

Rij» R 2 b AHS 3*12101 xl^S SEbr dlxl^S C1-C302J BB^i, x|^9 SEb: ti|x|^@ C1-C302J B^iyiM, XI^S SEb: Ulfl«8 C 

1-C302I gT3|y3|. Xl^Q SEb d|£|^£! C2-C303 ^afiyttil^l. £1^© SEbr dlx|^9 C1-C302J EI28MH3I. fl»B EEb dlx|^@ C1 
-C30SI BWEIB3I. SEbr dlxl^SC1-C303 »»A|3|. X|^£ SEb: b|Xl^@ C1-C302I e»0| = ^A|»H3| X|»g SEbr dlxl^S C1 

-C302J ttUtflPI, SEb ai*l»S C1-C302I OfOj kii^l , x|^£ SEb: Ul XI«S C1-C3021 0}OI±cBrilEI2ttll3l. xl§^ SEbr dl 

x||*£! C5-C302J AhOIBSBTH^I. £|^S SE£r dlxl^Q C2-C303 MEII£AK>|g£&IPI. xl^£ SEb- dlXI^Q C6-C302J Ofi^l blX|» 
SEfc xl£f£! C6-C203 OtttttU?!. xl^9 SEb dlxl^S C4-C303 blxi^ SEbr xl^@ C4-C20£| 8|ER£0(Httll^l£ OI¥ 

n£ 4 LHXI 202J §4*0| Q. 

mi?m 5. 

•XII28 LHXI XII49S 0\± B S01I £10UH, £}| R, 2f R 2 ^h Ai£ ^£13°^ 4^ DIIW^I. »H(allyl)3|. HSEI y (propynylPI . ¥^^l C1- 

C30 BH^Ai^jsay^i. ci-c305i s^n^ssy;?!, C1-C302J omiingri^iej >±e ^go S efb ^§°? §te isj 8fO!<=a A!¥ 

6. 

aisoii 9xo\m, m^msi ^jiss xiix, b ^oii ^oi sib »Ana bpislhsi »aj« s?is!4ssi nm, apisssnsj 

* X-ii*. ^4N xiix, ^ai- si 4= ^ mn^ isi4=°i §j i^oii oisst^ 3ae ^s^^ atb mm±> 1^ sai sib 8K)i=^Ai¥^tii¥a SEb 

a^a 7. 

«\»0B &OUH, a^SI. 93§ S^SI. Ub #OIH SEb SStt a^SI. fe^Si 83141. SlfifB B£A| a^xii 

SEb Olgofb 3g ^§2S Sfb IS fiA|£|b 8tO| = ^A|??lUI*H SEb 3 SCSI. 

a?S 8. 

af»oii such ah ? °*m x^s it s&a. a ^feaiej sf&M2j bbi an. B^of^zieHnig sajg, ma bbibtsi a^«i se^ 
a -ps 9. 

5^ SA|£Jb ^ 0 |E^A|^5Hbl¥^SJ ^^'sj- y§ 5b 3^^^^ ^Alofb 3§ ^§2£ 6fb 1^ SA|£ib ^OIE 

s A | ¥ ^ H |¥i! 3Eb □ ^£xf|2J 

<^tSKAI 5> 



■N^N— CH,-J 



HO-^— ^-OH 

X 



N^N-CHj- 



n 



x t| 



N^N-CHj 



n 



&2\MW. A, g OR, 0|3, A 2 b OR 2 0|3, 
Xb O. S Eb NHOIH, 
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' * MS - ^IKOI 4»±. XI&S SEfe tilXI&@ C1-C302I S^;>|. xl&S SEfe blXI&S C1-C302J g^iy^l X|&@ £fe Hlil&a c 
1-C302I S^iy^l, SEfe dlXli^ C2-C302I 3f§ays^|, afe blxl&@ C1-C30°J EIS&^'5| a*- til XI ci 

-C30°j m%*E.\mi\. tiixi&@ci-C30°i s^api. 25= dixies ci-c30°j »oi=^ai»«iji' xisa stte tii»»S c 

-C302I mmumn. %\&& dixies ci-c3o°j ow\±&m\. xiss se& dixies ci-c30°i omiic»aEi2»«3i xies s= hi 

*l£S C5-C302I AfOIB£8MI3l. XISHE! SEfe dIXieS C 2-C30°l «iaiSMOI9SttSI3|. XI&S EEfe dixies C6-C30°J dlW 
SEe XJSS C6-C202J om»»3|. XI «S SEfe d|XISHE! C4-C302) 811 EflSO^ 31, dlX|& £E& XieS C4-C202I flEflSOtHSH^is 019 
Oi £i 5r ~ si &i <y^j£Ja2, 

ng 4 LHXf 2021 S^OICK 



10. 



^OiAj, BUSt ye ££r 9ts«tft|3t BSAI. C1-C30 8TU BB. C1-C30 BB BBtOM 



C1-C30 8T9IIU B&0IE gy C1-C30 



iu »aoi=s oi¥oi*i ?2^¥ei esizysB ai C1-C30 ^bu^s^aj, 01-02021 bueib se^ ci-30£i 0110m oi 
a^s 11. 

flldBOII »0t/d. ^| Sf^A. 10i |AH R, a R 2 IH BB^Kallylgroupjei S*. SWA| 62§ SA|£j^ StBSat gtSStt- ^3 9*4 1°| 

sf.&B(Ri » R 2 Jf -CH 2 CH2 CH2 SR'Y2i ^§2S 8fe 3W&| i£ HA|£|^ »oi EH|AI¥5H dl9B Efe 3 

<sf»|-Ai 6> 
HS-R'-Y 

6tfi*is. r's c2-cio£j snia^ioin, -cooh, -nh 2 , oh ee*= shoick 

g^Ifr 12. 

fll^»O0 £*OUH, &D\ »*t6\ ^Q\\M R, SI R 2 ^ BB^Kallyl group)ei 3? ( tf»aS9 BBBBB «A|»0| St*&| 22| »»B(Ri 0 -' Rp^^ 
£ t ~CH 2 CH 2 OH)M ^fe *m ^§2S 1S 2A|£J^ ^0|H^A|¥^b|¥^ £^ 3 ^EXUSi 

13. 

»J| ^^ai 5 ^ SA |£|fe mOIE^AI^^bl^^M EIS »»B» 31 ^J2§ 6fe Sf^A. 1S SA |£J^ 5^0! C ^A| bl ¥^ 

<S;ohAl 5> 



[f — r — 

HO-^— ^-OH 

N^N-CHz-M 

X -"n 



N^N— CH 2 - J 

— N Yr N " CH 2"~ J 

X -*n 

^:.|Ajg A] g SR] 0,-jj A 2 fe SR 2 0|2, 
O, S SEfe NHOIH, 




a , lt=l ^ HIXI&@ C2-C302J flEISAfOIBSttll^l. SEfe blXIfiS C6-C302I 0HI3I, 

25i«i -c l 2021 = a = H '»*a C4-C30°i aiasoHi^i, mxm x\&m C4-c2o°i 8iEiaoMi8Mi?is 019 



nS 4 LHaI 20°J S^OICK 
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% z ?m 14. ■ 

ai3»oii 9io\M, as sesoi ci-c3osi B&as,c6-C30si omas. ci-c30si «wie^api- si&s auag. 01-03021 

miittJ\J\ X\&& ^iEII^ Ol¥01£! Zo^ ¥ Ei <y^S^ f§2§ 8*fe IS 5A|E1br 61-01 EHfA| ¥91 b| ¥H ^ 3 «£»2| 

*IIS^S. 

a^s 15. 

If^A| 5^ SA|£|^ ShOIE^AI^dl^Hg OhEi 1*8831 °J§6[b 28 ^§2g 8>fer 13 HAt£l^ mOIEHfAl^bl^! 

Ete D £E»|2| ni^s. 

<&8*! 5> 



— — =j| 

N^N-CH 2 -J 

L x J 



x 

■N^N-CH.y 

— N >r N ~ CH2 i" J 

_ n 

6f?|A|g. A, 8 NHRi 012, A 2 br NHR 2 0|2, 
Xb O, S SEfe NHOIJD, 

Ri » R 2 br AH 3 3r^l SiOl 4*±, Xl^S d|x|^@ C1-C303 ttB^I, Ebr dlxl^£! C1-C302J 83IIU3I. Xl^@ E^ b|X|^£! C 

1-C30S1 891 M 31. Xl^9 E£r blx1i*€i C2-C302J 3[MSy^i^l, xl^9 Ebr dlXIftS C1-C302I a£8U3l, Xl^S E^ blxl&S C1 
-C302I 883821, xl^a b|x|^@C1-C302| S^API. X|&9 Ebr dl*ISS C1-C302I 6*0|E^AI8IPI, xl&@ ib HIXI^S CI 
-C302J 8841 8 31. xl^£ £b b|x|^@ C1-C3021 0*DIE883|. xl^& Ebr blflffS C1-C302J OhOIE^IJ El Sii^L xl^e Eb b| 
xl^S C5-C302] AK>I838B3|. x[^S Ebr blxl^Q C2-C302J 8HEU3At0ia3883|. xl^e Ebr dlxl^£! C6-C302I 0hB3|, dl*l8 
Efe XI »@ C6-C202J 0tK883l. Ebr b|x|^9 C4-C302J 8||E||£0}B3I. d|X|» Eb: x|&@ C4-C202] 81EI|£0}88U3|£ 0I¥ 

4 mXI 2021 §4*01 CK 

XI1 1-58011 &0UH, #31 01-°] 2*8801 C1-C302J ggOfei, C6-C302J 0|>K0^E! v C1-C302I 9*s**£|^0| xl£*9 i^0^2g 0I^01£! 5 

esvh ^sibr >ie ^323 mfe is sAiti^ moiE^Ai^^bi¥^ a n sehsi xisga. 

S?»S 17. 

XII98 LHXI H1 1685 CHE m 8011 AH, &3| SW*I 5^ HAISIbr 8*0|E^AI¥31bl¥i!£, 

5Aj£Jbr ¥5Hbl¥H2l &2tttS8 £01Xlbr ^§2S 6fb 13 3A|£|br »OI = *A|^dl¥B Ebr 3 »E«| 
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£PI±!g. O. S Eb NH0I2. 4 LHXI 202] S4=0|CI. 
«-■?« 18. 
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W1PS PIView 3.3.3.1 



0 3 , K 2 Cr 2 0 7 . Na 2 Cr 2 0 7 , KMn0 4 , Nal0 4 . Pb(OC(=0)CH 3 ) 2 , Ru0 4 , H 2 0 

2 . HuCI 3 .Cr0 3 , (C 5 H 5 NH) 2 Cr 2 0 7 (PDC), niaiQIggSSaSOIIOI M(PCC). NaCI0 2 , Hg(OC(=0)CH 3 h , (NH 4 ) 2 S 2 0 8 . K 2 S 2 0 8 % Na 
2 S 2 0 8 . NaHSOs . KHSO5 . H 2 N 2 O 

2 . \|£3§(Cytochrome) P-450 m±. C 6 H 5 IO SJ NaOC|o^ OI¥Oi£! ^ Oil AH »U OI&3 ttStfia OISWOI ^A|£ib 51 

£ 3WA| ^ sa|£|^ mOIE^AI¥^d|Pl! Ei=r 3 f»EX||2| XilS&B. 

19. 

«17»0II £101 AH , £_H^eO|, (NH 4 ) 2 S 2 Oe. K 2 S 

2 0 3 SE£r Na 2 S 2 0 8 e 0|g8K)j, 01 «>g SE^ 25 LflXI 100^013, tt§>XJ|2| 8»0| 72J ^5Hdl¥li lit 21^°^ 5fO| 8 LflXI 60 

BPJ Shfe If^Ai 1S SAISifr 8K>|E^AI¥^bl¥B EE£r 3 ^EX^I°i 

m : ?m 20. 

&m mm mow BieacK>i=£»e. wi&g se^ omiss ¥:n s ss»2, oim wawoi ometi ^asm. cm chi oii&e e^iM a a si 
a-?» 21. 

a 1-3 lhxi aetrs oie e s^chi a>df sise sfoie^ai^^ui^h se^ 3 rexib oie<y^^ asttfe ^s^s rnfe 01 s 
ah . 

22. 

H21SWI ?10\ AH, 40| 0|£ SAP* 0l££j^£ 0.5 LHXI 10 3^X* XI XI XII 10 LH XI 90 ^ 10 UiXI 70 §§¥1 5 

oie a»sm ^oim^ 5§ ^shs mi=r ois *uah. 
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